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Study on laser cladding metallurgy of Ni-Fe-Al mixed powder
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Abstract: In order to obtain high-performance Ni-Fe-Al alloy from nickel, iron and aluminum elemental powder, based on
the molding process of 3-D laser printing for mixed metal powder, a medium-low-power fiber laser was used to study the cladding
metallurgy of a certain percentage of nickel, iron and aluminum mixed powder through a series of laser cladding experiments on
stainless steel and high temperature nickel-based alloy substrates respectively. During the experiment, the combination of laser
parameters (laser frequency, scanning speed, laser power and defocus amount) was optimized and a good single track cladding
result was obtained. Its macro-morphology and microstructure were observed by using a laser scanning confocal microscope, a
metallographic microscope, a scanning electron microscopy and other means of detection respectively. It is found that, a good
alloy without pores and cracks is obtained and a good metallurgical bond is formed with the substrate. The hardness of the

cladding layer is 30HV lower than that of the substrate, but the hardness is uniform in the section. The study result is helpful to

obtain an isotropic metallurgical layer.
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Fig. 1 Testing apparatus and schematic diagram
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Table 1 ~ Adjustable range of process parameters
scanning defocusing
parameter  laser frequency power
speed amount

range 500Hz ~ 10000Hz
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Fig.2 Schematic diagram of cladding path
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Table 2 The optimized parameters of cladding process

serial number 1 2 3 4 5 6 7 8

power/ W 316 224 150.8 316 224 150.8 316 224

i d/
scanning Slfe 8 g g 4 4 4 8 8
(mm+s™)

defocusing
amount/mm
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Fig.4 a—single cladding after optimizing before and after wiping off the
powder b—surface morphology of the cladding strip
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Fig.5 3-D morphology of the forth cladding strip
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Fig. 6 a—scanning electronic mirror microstructure of the substrate and

cladding layer b—metallographic structure of the cladding layer
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Fig.7 XRD patterns of the cladding layers
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Fig. 8 The selected hardness points in the cladding layer
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Fig.9 a—hardness distributes in the horizontal direction ~b—hardness

distributes in the vertical direction
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